Mitochondrial processing of bovine adrenal steroidogenic acute regulatory protein.
Steroidogenic acute regulatory (StAR) protein is an important regulatory protein in steroidogenesis and rapidly undergoes proteolysis after import into the mitochondria. In this study, we determined the proteolytic cleavage sites and investigated the effects on the stimulation of steroidogenic activity of the blockage of these sites by mutation. The cleaved StAR proteins, which were purified using an anti-StAR immobilized column, reacted with antiserum against the StAR C-terminal oligopeptide. The molecular weights of the purified proteins were determined by MALDI-TOF mass spectrometry, and were found to be identical to those of the 40-285 and 55-285 amino-acid-regions of the StAR protein. To confirm the identification of the cleavage sites, we constructed site-directed mutants of bovine StAR cDNA, which contained the amino acids R37A/R38A/L40A and/or R53A/R54A/R55A. These mutant StAR proteins expressed in COS-1 cells were not cleaved at positions 39-40 and 54-55, and were processed at sites different from those in the wild-type StAR protein. These mutant proteins stimulated pregnenolone formation at almost the same rate as the wild-type StAR protein in COS-1 cells, which suggests that the cholesterol transfer activity was not affected by the mutation.